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TTCUfiTON CTTTrre AND DIIATOR 
at fltCRQPN P OF THE TNVENTION 

1. yield of the In vention 

The present invention relates generally to 
apparatus and methods for providing percutaneous access 
into the interior of body cavities. More particularly, 
the present invention relates to the construction and use 
of an apparatus for introducing one or more dilating 
members to provide a relatively large penetration to the 

hollow body cavity. 

The need to percutaneous ly penetrate a 
patient's skin in order to provide access into the 
interior of a hollow body organ arises under a variety of 
circumstances. For example, various catheters, cannulas, 
and the like, may be introduced in order to aspirate the 
body cavity, introduce medication into the body cavity, 
perform an interventional procedure within the body 
cavity, and the like. Numerous devices and methods have 
been developed in order to provide suitable penetrations 
for different procedures. 

One common approach for providing access to the 
interior of a body cavity utilizes a trocar and cannula 
assembly. The trocar is a metal rod with a sharp tip, 
while the cannula is a hollow tube which receives the 
trocar in its axial lumen. With the trocar in place so 
that its sharpened tip extends forward of the cannula, 
the assembly can be introduced into the body cavity, 
typically through a small puncture hole. The trocar is 
then removed, and the cannula remains in place with its 
lumen providing access to the interior of the body 
cavity . 

Such trocar and cannula assemblies have been 
used for many years and continue to be adequate for many 
conventional procedures. A major limitation exists, 
however, when it is desired to introduce a relatively 
large catheter or other device through the puncture hole 
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surrounding the cannula- The initial puncture hole is 
typically small and must be dilated so that larger 
devices can be introduced. Dilation is typically 
accomplished by successively introducing one or more 
5 dilating rods having increasingly large diameters through 

the puncture hole and into the hollow organ, typically 
over a flexible guide wire which has been introduced 
through the cannula, with the cannula then being removed. 
Dilating rods typically have a tapered distal end in 
10 order to facilitate their introduction and a small 

central lumen to receive the guide wire. The use of such 
conventional dilating rods is generally successful when 
entering cavities which are relatively close to the skin 
and/or which are restrained from axial movement by their 
15 structure or by attachment to surrounding fascia* 

The use of dilating rods is less successful 
with body organs which are not axially constrained, such 
as the gall bladder, urinary bladder, stomach, and the 
like, and which have a tendency to move away from and 
20 resist entry of even a highly tapered dilating rod. This 

problem is worsened by the tendency of the flexible guide 
wire to buckle or bow slightly at th§ point of entry and 
for the unconstrained distal of the guide wire to be 
pulled out of position within the hollow body organ. The 
25 resulting misalignment of the guide wire and the entry 

path formed by the guide wire can exacerbate the problem 
of dilating the puncture access by causing bowing and 
invagination of the structure wall and tearing of the 
body organ away from the surrounding fascia. 
3 0 Various techniques and devices have been 

developed to at least partly overcome these problems. 
For example, dilators having very small incremental 
increases in diameter combined with very gradually 
tapered distal ends can reduce the incidence of fascial 
35 detachment. That approach, however, is not always 

successful and the need to employ longer, more tapered 
dilators and/or a greater number of dilators greatly 
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increases difficulty of manipulating the dilators and/or 
the time necessary for performing the procedure. 

An alternate approach to prevent fascial 
detachment of the internal body organ has been the use of 
multiple separate anchors or toggles which are placed 
peripherally about the site of the primary puncture in 
order to more strongly attach the body organ to its 
surrounding fascia. Such an approach is generally 
workable, but requires a separate puncture for each 
anchor and subsequent suturing of each anchor in place. 
Again, such an approach increases patient discomfort as 
well as the time necessary to perform the procedure. 

For these reasons, it would be desirable to 
provide improved methods and apparatus for forming and 
enlarging percutaneous penetrations into hollow body 
organs and cavities. The apparatus and methods should 
minimize additional time and complexity required for 
performing any associated interventional procedure, and 
in particular should avoid the need to make secondary 
penetrations in order to help secure the body organ to 
the surrounding fascia. The methods should be suitable 
for introducing dilators of virtually any diameter, 
including very large diameters on the order of 20 French, 
24 French, and larger while avoiding buckling and 
misalignment of the dilator guide member. Moreover, the 
methods and apparatus should be compatible with virtually 
any type of interventional procedure which requires the 
formation of a percutaneous penetration for access to the 
interior of a body cavity. 
2. Tteseripti "^ the Background Art 

U.S. Patent No. 4,772,266, describes a 
dilator/sheath assembly that may be passed over an in- 
dwelling guide wire in order to enlarge an access hole, 
with entry of the sheath further enlarging the hole. 
U.S. Patent No. 1,213,001, describes a trocar and cannula 
assembly which includes an intermediate tube to form a 
three-piece structure. U.S. Patent No. 3,742,958, 
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discloses a cannula having an axial slot to allow the 
cannula to be stripped from a working catheter which has 
been introduced through the cannula. U.S. Patent Nos. 
4,888,000; 4,865,593; 4,581,025; 3,545,443; and 
5 1,248,492, each describe devices suitable for 

percutaneous penetration of a body cavity, blood vessel, 
or solid tissue. The disclosures of each of the U.S. 
Patents cited in this paragraph are hereby incorporated 
herein by reference. Huibregtse, Endoscopic Biliary and 

10 Pancreatic Drainage, pages 3-5, (1988) describes the use 

of a Fogarty balloon catheter to introduce an 
endoprosthesis through a bile duct stenosis. National- 
Standard Medical Products, Gainesville, Florida, sells a 
marking needle with a retractable barb for insertion near 

15 a tumor mass, as described in a product description sheet 

entitled "Hawkins" Breast Localization Needle." 

Methods which rely on the percutaneous 
introduction of a catheter into the gall bladder and 
other hollow body organs are described in copending 

20 application serial nos. 07/407,839; 07/529,077; and 

07/551,971, the disclosures of which are incorporated 
herein by reference. . . _ _ 

SUMMARY OF THE INVENTION 

According to the present invention, improved 
25 apparatus and procedures for forming and enlarging 

percutaneous penetrations into hollow body organs and 
cavities are provided. The apparatus comprises an 
elongate guide member having proximal and distal ends and 
means for maintaining the guide member under tension 
3 0 during the enlargement phase of the procedure. 

Conveniently, the tension means may be a means for 
anchoring the guide member within the body cavity. 
Alternatively, the tension means may be a means for 
controlling the stiffness of the guide means along all or 
3 5 part of its length. The apparatus further comprises one 

or more elongate dilation members which may be introduced 
to the body cavity over a path defined by the guide 
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member. Tension on the guide member is advantageous in 
at least two respects. First, such tension causes the 
anchor means to pull outwardly against the inner surface 
of the body cavity proximate the penetration, reducing 
5 the tendency for the organ wall to deform or detach from 

surrounding fascia as the dilation member (s) are 
introduced. Second, the tension minimizes the tendency 
for flexible guide members to buckle or become misaligned 
as the dilation members are introduced. Such buckling 
10 and misalignment can cause the dilation members to 

deviate from the desired penetration path. 

The specific structure of the guide member and 
the dilator (s) will vary depending on the nature of the 
organ which is to be accessed. The guide member and/or 
15 dilators may be substantially rigid or substantially 

flexible, depending on the tortuosity of the entry route 
to the body cavity. For relatively accessible organs 
which can be approached over a generally straight path, 
the guide member will usually be rigid and be introduced 
by means of an integrally sharpened end or an interior 
stylet in a manner similar to the introduction of a 
cannula using a trocar. For less accessible organs which 
require a tortuous approach path, the guide member will 
usually be flexible in the manner of a flexible guide 
wire. in either case, the anchor means on the guide 
member will usually be retractable or collapsible so that 
the guide member can be inserted (or removed) with the 
anchor retracted, and the anchor extended only after the 
distal end of the guide member has reached the interior 
of the body cavity. A suitable stiffening means may be 
an internal stiffening wire which is selectively 
introduced to the guide member to exert tension over the 
length of the member by application of force on the 
distal end of the member. The dilator(s) will usually be 
introduced directly over the guide member, typically 
using a passage or slot formed axially in the dilator to 
receive the exterior of the guide member. Alternatively, 
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a separate rail, track, guide wire, or the like, may be 
attached to the guide member and the dilators introduced 
over said separate element. 

In a first specific embodiment, the guide 
5 member is tubular having a central lumen. The anchoring 

means is a deflectable element which is secured near the 
distal end of the tubular guide member and which is able 
to assume a retracted configuration within the lumen or 
an extended configuration where it projects radially 
L0 across the lumen and out an aperture formed in the 

opposite wall of the cylindrical guide member. Usually, 
the deflectable element is spring-mounted so that it 
assumes the radially-projecting configuration when 
unconstrained. In the latter case, a stylet will be 
15 slidably disposed within the lumen so that it can move 

(and maintain) the deflectable element into its retracted 
configuration. Thus, the assembly of the tubular guide 
member and stylet can be first introduced in the body 
cavity, typically with the stylet having a sharpened end 
20 to facilitate entry. Once the anchor member is in place, 

the stylet is removed so that the deflectable element 
assumes its extended configuration.. The guide member can 
then be pulled outwards or backwards so that the 
deflectable element is urged against the inner surface of 
25 the body cavity and tension maintained on the guide 

member. While maintaining such tension, a dilator having 
an axial slot can be introduced over the guide member. 
The axial slot slidably receives the guide member and is 
aligned to accommodate the deflectable element as the 
30 dilator reaches the distal end of the guide member. The 

dilator can be removed and replaced by successively 
i ar q er dilators in a similar manner until a penetration 
having a desired diameter is formed. Tension will be 
maintained on the guide member during the entire 
35 procedure so that pressure applied by the deflectable 

element will inhibit detachment of the proximal wall of 
the body organ or cavity from the surrounding fascia. 
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Such tension further maintains alignment of the guide 
member through the initial path of the puncture through 
the successive layers of tissue and resists buckling of 
the guide member caused by the applied compressive force 
5 of the dilator(s). In this way, the enlarged penetration 

will be formed along the desired path defined by the 
initial placement of the guide member. 

in an alternate embodiment, the elongate guide 
member may be a flexible hollow member, such as a 
10 flexible catheter or flexible guidewire. The flexible 

elongate member may be introduced to a desired hollow 
body organ, either through a penetration, through 
internal ducts and passages which naturally connect to 
the hollow body organ, or through a combination thereof. 
1S After the flexible elongate member is in place, an 

internal stiffening member, such as a solid core wire, is 
introduced through a central lumen of the flexible 
elongate member so that the distal end of the stiffening 
member engages the distal end of the flexible elongate 
member. The stiffening member may then be used to apply 
tension on to the distal end of the flexible elongate 
member, thus stiffening the resulting assembly which 
includes both the flexible elongate member and the 
internal stiffening member. The stiffened elongate 
member assembly may then be used in order to introduce a 
larger dilator and/or working catheter over its exterior 
in a conventional manner. In this way, a guiding path is 
defined by the assembly which is much stiffer than that 
which could be introduced initially, particularly if 
30 passing through a tortuous path. The stiffened assembly 

may provide additional benefits in certain anatomies. 
For tortuous paths, the stiffened member will tend to 
straighten the path, frequently reducing the curvature 
and facilitating the introduction of the 
35 catheter/dilator. The stiffened assembly may also tend 

to imbed or lock itself in place within a restricted 
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passage further anchoring the member in place as a 
catheter/dilator is introduced thereover. 

In an exemplary method according to the present 
invention , the flexible guide member assembly just 
5 described is introduced to the gall bladder through the 

duodenum, common bile duct, and cystic duct. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 illustrates a specific dilator assembly 
constructed in accordance with the principles of the 
10 present invention. 

Fig. 2 is an elevational view of the guide 
member and stylet of the dilator assembly of Fig. 1, 
shown with the guide member in section. 

Fig. 3 is a front end view of the dilator 
15 element of the dilator assembly of Fig. 1. 

Fig. 4 is a cross-sectional view of the dilator 
element shown with the guide member in place. 

Fig. 5 is a cross-sectional view taken along 
line 5-5 of Fig. 4. 
20 Fig. 6 is an alternate embodiment of the guide 

member which can be used with the dilator of Figs. 1-5. 

Fig. 7 is a second alternate^ embodiment of the 
guide member of the present invention that can be used 
with the dilator of Figs. 1-5. 
25 Figs. 8 and 9 illustrate a third alternate 

embodiment of the guide member of the present invention 
that can be used with the dilator of Figs. 1-5. 

Figs. 10-12 illustrate a method performed in 
accordance with the principles of the present invention 
30 utilizing the dilator assembly of Figs. 1-5. 

Fig. 13 illustrates an apparatus constructed in 
accordance with the principles of the present invention 
useful for introducing dilators and/or working catheters 
to hollow body organs through tortuous paths. 
35 Fig. 14 is a detailed view of the proximal end 

of the apparatus of Fig. 13, shown in cross-section. 
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Fig. 15 is a detailed view of the distal end of 
the apparatus of Fig." 13, shown in cross-section. 

Figs. 16-18 illustrate the use of the apparatus 
of Figs. 13-15 in introducing a working catheter to the 
5 gall bladder in a retrograde manner. 

nffCfPTPTTO W ™? THE PP ^FERRED EMBODIMENT 

The present invention is useful for forming and 
dilating percutaneous penetrations into a variety of 
hollow organ bodies and cavities for a multiplicity of 
10 purposes. The sizes of the initial penetrations and 

subsequent dilations are not critical and may vary 
widely. The initial penetration will usually be a very 
small puncture formed using a needle or other small 
instrument in order to minimize trauma to the patient. 
15 Depending on the target organ, the puncture instrument 

may have a size in the range from about 3 French (F) 
(where one French equals 0.33 millimeters) to about 8 F, 
and usually being in the range from about 4 F to 6 F. 
The initial penetration will typically be dilated to a 
20 final diameter from about 10 F to about 30 F, typxcally 

being from about 12 F to 28 F and usually being from 
about 14 F to 24 F, with the present invention being 
particularly useful for the formation of larger diameter 
penetrations. The purpose of the penetration can be for 
25 drainage, intraorgan drug administration, feedxng, 

perfusion, aspiration, or the like, but will usually be 
for the introduction of a relatively large workxng 
catheter, such as those intended for interventional 
procedures. Such interventional procedures include 
30 laparoscopy, balloon dilatation of ducts, placement of 

stents, and the like. Penetrations are particularly 
suitable for the placement of gastrointestinal feedxng 
tubes as well as for the introduction of thermal ablatxon 
catheters, such as those described in co-pending 
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applications serial nos. 07/407,829; 07/529,077; and 
07/551,971, previously incorporated herein by reference. 
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The percutaneous penetrations may be formed 
into virtually any hollow body organ or cavity, 
particularly including the gall bladder, stomach, urinary 
bladder, uterus, kidney, portions of the lung, and the 
5 like. The methods and apparatus of the present invention 

are also useful for providing penetrations into blood 
vessels and other small hollow body structures and ducts. 
The latter penetrations will often require a flexible 
guide member to gain access while the former penetrations 
10 can frequently be achieved with a relatively rigid guide 

member . 

A dilation assembly according to the present 
invention includes an elongate guide member which defines 
a path for the introduction of one or more dilation 
15 members into the body cavity. The guide member will have 

proximal and distal ends, and may have a generally 
flexible or rigid structure, depending on the particular 
application. Rigid guide members will generally be 
employed when the target organ may be approached along a 
20 substantially straight path, while flexible guide members 

will normally be used when a tortuous path must be 
followed. Rigid guide members may be formed from metals, 
typically stainless steel, rigid plastics, and the like, 
while flexible guide members will typically be formed 
25 from coiled stainless steel or Nitinol™ wire or from 

extruded organic polymers, such as silicone rubber, 
polyurethane, polyvinylchloride, nylon, and the like. In 
the latter case, reinforcement may be provided in order 
to provide a particular degree of flexibility suitable 
3 0 for the intended application. 

The length of the guide member will vary, with 
shorter guide members having length in the range from 
about 10 to 20 cm being suitable for accessing body 
cavities which are near the surface of the skin, such as 
3 5 the stomach. Longer guide members having a length in the 

range from about 20 to 40 cm will be suitable for body 
cavities, such as the kidney. Even longer flexible 
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members in the nature of a guide wire may be employed for 
inserting dilating members to blood vessels and other 
remote ducts. In such cases, the length of the guide 
wire may be in the range from about 40 cm to 150 cm, or 

5 longer. . 

Generally, the shorter guide members which are 

used for accessing less remote body organs along a 
straight path will have a generally rigid structure, 
while longer guide members intended for accessing more 
10 remote body organs and ducts along a tortuous path will 

have a flexible structure. This correlation, however, 
will not always be the case, and it may frequently be 
desirable to utilize a flexible guide member to access 
hollow body organs along short, straight access paths. 
5 The guide member may have a solid cross- 

section, i.e. in the form of a solid rod or wire, but 
more usually will be tubular having a central or axial 
lumen therethrough. The axial lumen allows the guide 
member to be introduced using a stylet (as described in 
20 more detail hereinbelow) or in the case of flexible guide 

members, to be introduced over a movable guide wire in a 
conventional manner. In some cases, of course, the guide 
member itself may be in the nature of a guide wire, e.g., 
being formed from nested coils in a known manner. 

Means for maintaining the guide member under 
tension will be provided in combination with the guide 
member. Usually, the tension means will comprise an 
anchor means located near the distal end of the guide 
member, whereby the distal end may be secured within the 
hollow body organ or other remote location and tension 
may be applied by pulling outwardly on the proximal end 
of the guide member which remains external to the 
patient. Other tension means, however, may also find 
use. For example, a separate elongate stiffening member 
35 may be inserted coaxially within or outside of the guide 

member in order to provide a desired tension thereon. 
Alternatively, the tension means may comprise means for 
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internally pressurizing the guide member in order to 
provide the desired elongating tension- Other approaches 
for tensioning the guide member will be obvious to those 
skilled in the art in view of the teachings herein. 
5 Means for anchoring the guide member within the 

hollow body organ will provided at or near the distal end 
of the guide member. The anchoring means will be 
typically retractable or collapsible so that the guide 
member can be introduced and withdrawn without 
10 interference from the anchor. The anchor means is 

selectively extended or expanded outward from the guide 
member so that it can engage a structure within the 
hollow body organ or a nearby region. Tension is then 
applied by pulling or drawing outwardly on the guide 
15 member. In a situation where the guide member penetrates 

a body cavity, the anchor will usually engage a region of 
the inner surface of the body cavity proximate the 
penetration. By thus maintaining a constant tension on 
the anchoring means, the wall of the body cavity can be 
20 held in place and prevented from detaching from the 

proximal and surrounding fascia during subsequent 
dilation procedures . 

The structure of the anchoring means is not 
critical. For example, the anchoring means may be an 
25 inflatable balloon which, when in place within a 

restricted region of the body organ or adjacent duct, may 
be inflated to become lodged therein. Alternatively, the 
anchor may be a portion of a flexible guide member, where 
the portion may be stiffened so that it will become 
3 0 lodged within a tortuous region of a duct or hollow organ 

to prevent withdrawal of the guide member. Conveniently, 
the anchor can be a deflectable element which is actuated 
mechanically, such as using a cable or other actuation 
means within the guide member. Alternatively, the 
35 deflectable element can be formed from a shape memory 

alloy which is released from a restraining structure or 



WO 92/08513 



PCT/US91/08435 



13 . 

selectively actuated by a heater which is externally 
powered . 

in an exemplary embodiment, the anchoring means 
is a spring-mounted deflectable finger which is mounted 
5 on the inner wall of a tubular or cylindrical guide 

member. When unconstrained, the finger extends laterally 
through an aperture in the opposing wall so that it may 
engage the inner surface of the body organ. Numerous 
alternative mechanical, electromechanical, and other 
10 systems for providing a deflectable element or other 

anchor means will be apparent to those skilled in the 
art. 

The system of the present invention will 
include one or more dilation members which include a 
15 means for following the path defined by the guide member 

when it extends percutaneous ly into the hollow body 
organ. in a preferred embodiment, the system will 
include a plurality of dilation members which are 
generally similar in construction, but which have 
20 successively larger cross-sectional areas so that the 

size of the percutaneous penetration can be increased by 
introducing successively larger dilators over the guide 
member. Usually, the path following means will be an 
axial channel formed on one side of the dilator so that 
25 it can be passed over the guide member while allowing 

clearance for the deflectable element. When the dilation 
member includes an axial channel, it will be desirable to 
provide keying means near the proximal end of the guide 
member so that the slot on the axial channel may be 
30 radially aligned with the anchor means on the distal end 

of the guide member. In this way, the slot will 
necessarily be able to pass the anchoring means, e.g., a 
radially extending deflectable element, when the dilator 
reaches the anchoring means. Usually, the dilator will 
3 5 be tapered at its distal end to facilitate penetration, 

and the dilator may optionally include one or more 
additional lumens for other purposes, such as the 
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introduction of a separate movable guide wire which can 
remain in place after, the dilator and guide member are 
removed from the enlarged penetration. The dilation 
members will typically have circular cross-sections, 
5 although other cross-sectional shapes might also find 

use. 

The size of the dilation members will typically 
vary from relatively small, i.e. as low as about 10 F, to 
relatively large, i.e., as large as about 3 0 F. The 

L0 incremental increase in size between successfully larger 

dilators will typically be on the order of about 3 F to 
6 F, more usually being about 4 F to 5 F. Thus, it may 
be necessary to employ as many as about five dilators to 
form a relatively large penetration on the order of about 

15 3 0 F. Of course, the permissible incremental increase in 

the dilator size will depend greatly on the elasticity of 
the tissue being dilated, the fragility of the attachment 
of the body organ to the surrounding fascia, and the 
bearing surface area of the anchor being utilized. Where 

20 the tissue elasticity is lower, fascia attachment more 

fragile, and/or the bearing surface area reduced, the 
incremental, increase in dilator . diameter .should be 
smaller. 

Referring now to Figs. 1-5, a dilator assembly 
25 io constructed in accordance with the principles of the 

present invention includes a stylet 11 having a sharpened 
distal end 12 and a handle 14 at its proximal end. The 
stylet 11 is received in an axial lumen 15 of a tubular 
guide member 16 having a proximal end 18 and distal end 
30 20. A deflectable element 22 is disposed in the lumen 15 

having its length generally aligned with the axis of the 
lumen (when the stylet 11 is in position) . An aperture 
24 is formed in the wall of the tubular guide member 16 
at a location generally opposite to that from the 
35 deflectable element 22. The deflectable element is a 

spring which in its unconstrained configuration (i.e., 
with the stylet 11 removed from axial lumen 15) , assumes 
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the radially extended position illustrated in broken line 
in Fig. 2 and in solid line in Fig. 5. With the stylet 
in place, however, the deflectable element 22 is 
deflected downward in a retracted position, as 
illustrated in full line in Fig. 2. In this way, the 
deflectable element 22 is in its retracted configuration 
when the assembly of the guide member 16 and stylet 11 is 
introduced to or withdrawn from the body cavity, as 
described in more detail hereinafter. The deflectable 
element 22 may be released into its extended 
configuration by simply withdrawing the stylet 11 which 
allows the deflectable element to assume its 
unconstrained configuration, as illustrated in Fig. 5. 

The third component of the dilator assembly 10 
is a dilator 30 which is a generally cylindrical tube 
having a tapered distal end 32 and an axial slot 36. The 
axial lumen 3 4 is sized so that it may pass over the 
exterior of guide member 16, while the slot 34 will be 
sufficiently large to snap over the guide member. The 
opening of slot 36 provides clearance so that the dilator 
30 may be advanced past the deflectable element 22 when 
the dilator 30 is introduced into the body cavity, as 
described hereinafter. Such clearance is best observed 
in Fig. 4. Keying means, such as tab 37 formed on the 
>5 distal end of guide member 16 (Figs. 1 and 2), assures 

that the slot 36 will be properly aligned with the 
deflectable element 22 as the dilator 30 is advanced 
forwardly down the guide member. A lumen 40 is 
optionally provided in the dilator 30, and can be used 
30 for introducing a guide wire into the percutaneous 

penetration after the dilation procedure has been 
completed. Once passing the guide wire in through the 
lumen 40, the entire dilator assembly including the 
dilator 30, guide member 16, and stylet 11 may be removed 
35 leaving the guide wire in place. 

While only one dilator 3 0 is illustrated, it 
will be appreciated that a plurality of dilators having 
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successively larger diameters may be provided in order to 
practice the method of the present invention, as 
described in more detail hereinafter. A particular 
advantage of the present invention derives from the 
5 maintenance of tension on the guide member which results 

in a compressive force on the tissues which are being 
penetrated. Such a compressive force tends to hold 
various layers of the tissue together as the dilator (s) 
are introduced, allowing the use of larger diameter 
10 dilators than would otherwise be possible without tearing 

or .separating tissue layers. Thus, the total number of 
dilators required to achieve the penetration of a given 
size may be reduced. 

Referring now to Figs. 6-9, construction of 
15 several alternative anchoring means will be described. 

In Fig. 6, a guide member 50 comprises a hollow needle 
having a sharpened distal tip 52. An aperture 54 in the 
side of the guide member 50 allows a spring tip 56 of an 
anchor wire 58 to project outwardly, as illustrated in 
20 broken line. Initially, the spring tip 56 is fully 

doubled-back (as shown in the right hand broken line 
position) , and the spring tip moves out through the 
aperture as the anchor wire is drawn proximally (to the 
left in Fig. 6) . In this way, the guide member 50 may be 
25 introduced through a pre-formed incision and dilator (s) 

similar to those illustrated in Figs. 1-5, introduced 
thereover after the spring tip 56 has been released. 

The guide member of Fig. 6 can be modified to 
permit introduction using a removable stylet, similar to 
30 stylet 11 in Figs. 1 and 2. In such a modification (not 

illustrated) , sharpened tip 52 would be removed from the 
shaft, and the distal tip left open. The guide member 50 
would then be introduced with the stylet providing the 
sharpened tip. After placement of the guide member, the 
35 stylet would be removed and the anchor wire 58 will be 

inserted into the lumen of the guide wire. Optionally, 
the anchor wire could be contained in a loading tube 
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which maintains the wire in its folded configuration as 
it is inserted into the guide member. 

A second alternative anchoring means is 
illustrated in Fig. 7, where a guide member 60 having an 
5 open distal end 62 receives an anchor wire 64 which has 

an »L» shaped tip when unconstrained. The guide member 
60 may be introduced to a hollow body cavity over a 
separate guide wire, removable hub, or needle in a 
conventional manner. Conversely, the guide member 60 may 

10 be introduced with a sharpened stylet which is 

subsequently removed. After optionally removing the 
stylet, guide wire or needle, the anchor wire 64 may be 
inserted so that a forward spring tip 66 is released from 
the open distal end 62 and assumes the deflected 

15 configuration shown in broken line. Conveniently, the 

anchor wires 58 (Fig. 6) and 64 (Fig. 7) may be formed 
from a conventional spring stainless steel or from a high 
memory alloy, such as Nitinol~. A loader tube which 
constrains the spring in an appropriate attitude could be 

20 used to simplify loading. 

Referring now to Figs. 8 and 9 , a third 
alternate embodiment for a guide member 70 is 
illustrated. Guide member 70 includes an outer rigid 
cannula 72 and an inner segmented rod 74. Rod 74 
25 includes a distal segment 76 having a sharpened distal 

tip 78, an intermediate segment 80, and a proximal 
segment 82. The segments 76, 80, and 82, are generally 
hollow and held together by an elastic member 84 which is 
secured within the distal segment 76 by a swaged region 
30 86 formed in the distal segment. After the guide member 

is in place with its distal end within the desired region 
of the hollow body cavity, the outer cannula 72 may be 
withdrawn in the proximal direction so that the distal 
segment 76 and intermediate segment 80 of the inner rod 
35 74 are exposed. in order to collapse the distal 

structure of the rod 74, tension may be applied to a 
suture 88 which is secured to the tip of distal segment 
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76 of the rod member 74. In this way, the distal segment 
76 and intermediate segment 80 may be collapsed to the 
configuration illustrated in Fig. 9. Dilating members 
(not illustrated) may then be advanced over the outer 
5 cannula 70 with the collapsed segments 76 and 8 0 of the 

inner rod serving as the anchor means. 

Referring now to Figs. 10-12, use of the 
dilator assembly 10 of Figs. 1-5 for forming a 
percutaneous penetration through the abdomen A into a 
10 stomach S is illustrated. Initially, the assembly 10 

including the guide member 16 and stylet 11 is introduced 
through the abdominal wall A using the sharp protruding 
end 12 of the stylet to provide access. Optionally, an 
initial penetration could be made using a needle or other 
15 penetrating device. After the guide member 16 has been 

introduced, the stylet 11 is removed, allowing the 
deflectable element 22 to assume its extended 
configuration from guide member 16 , as illustrated in 
Fig. 11. The guide member 16 is then pulled outwardly in 

2 0 the direction of arrow 90 so that the deflectable element 

22 engages the inner surface IS of the stomach in the 
region of the penetration. As illustrated in Fig. 7, 
placing the guide member 16 under tension pulls the inner 
wall of the stomach S against the overlying fascia. A 
25 first dilation member 3 0 may then be introduced over the 

guide member 16 while maintaining tension on the guide 
member 16, as illustrated in Fig* 8. The number and size 
of dilators 30 which are finally used will depend on the 
desired size of the percutaneous penetration. After the 

3 0 desired size is achieved, the tension is released by 

moving guide member 16 forward to disengage element 22 
from the inner surface IS of stomach S. A guide wire may 
optionally be introduced through a second lumen 40 (Figs. 
2-5) that may be incorporated into the larger dilators. 
3 5 The stylet 11 will be reintroduced to the guide member 16 

so that the deflectable element 22 is retracted. The 
dilator 30, guide member 16, and stylet 11 may then be 
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withdrawn from the penetration, leaving the guide wire m 
place within a relatively large tract suitable for 
insertion of a large sheath or working catheter. 

Referring to Figs. 13-15, an elongate guide 
member assembly 100 includes an outer flexible tubular 
assembly 102 and an inner stiffening member 104 . The 
outer flexible tubular member 102 terminates in a 
threaded receptacle 106 at its proximal end and in a 
flange element 108 at its distal end. Conveniently, a 
metallic ring 110 is provided in order to provide a stop 
member for the inner stiffening member 104, as described 
in more detail hereinafter. 

The nature of the outer flexible tubular member 
is not critical, and it may be in the form of a hollow 
polymeric tube, a metallic guidewire, or the like. The 
tubular member 102, however, should be sufficiently 
flexible so that it can be introduced through a 
relatively tortuous passage to a hollow body organ, as 
will be described with specific reference to retrograde 
access to the gall bladder hereinafter. 

The inner stiffening member 104 terminates at a 
male thread element 112 at its proximal end, further 
having a knob attached to facilitate turning. A pin 116 
having a rounded head projects from the distal end of the 
inner stiffening member 104, and the pin 116 and 
stiffening member 104 together define a shoulder 120, as 
best observed in Fig. 15. In this way, the inner 
stiffening member 104 may be inserted into lumen 122 of 
the flexible tubular member 102 until the shoulder 120 
engages the stop ring 110. By then tightening down on 
the threaded member 112 within the housing 106, tension 
can be applied to the flexible guide member, causing a 
stiffening of the member along its entire length. Such a 
stiffened guide assembly 100 provides an excellent path 
for introducing a working catheter, dilator, or the like 
to hollow body organ. The stiffened guide member resists 
buckling, misalignment, and other deformation which might 
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occur as the working catheter, dilator, or the like is 
introduced thereover. The stiffened member will 
additionally tend to straighten the tortuous path, 
improving access, and can further result in anchoring of 
the stiffened distal end, particularly when the stiffened 
end becomes lodged in restricted passages. 

Referring now to Figs. 16-18, the introduction 
of a working catheter to the gall bladder GB through the 
duodenum D, common bile duct CBD, and cystic duct CD, 
will be described. The outer flexible tube member 102 is 
first introduced through the path just described. The 
high flexibility of the outer flexible tube member 102, 
along with its small diameter relative to the working 
catheter WC, allows it to easily pass through the 
15 tortuous path which is encountered (Fig. 16) . After the 

outer flexible tubular member 102 has been introduced, 
the inner stiffening member 104 will be inserted through 
the lumen 122, and tension will be applied in order to 
stiffen the resulting assembly 100. As can be seen in 
Fig. 17, sufficient tension will be applied to generally 
straighten the resulting assembly 100 , particularly 
through the tortuous cystic duct. 

Finally, referring to Fig. 18, a working 
catheter WC (or flexible slotted dilator) can be 
25 introduced over the exterior of the elongate guide member 

assembly 100 in a conventional manner. The tension 
provided by inner stiffening member 104 helps maintain 
the alignment of the guide member assembly 100 while the 
working catheter WC is being introduced, preventing 
30 withdrawal, buckling, kinking, and other deformation of 

the guide member as the catheter is advanced in the 
distal direction. Conveniently, the working catheter WC 
(or equivalent dilator) may include a slotted lumen (not 
illustrated) along all or part of its length to 
35 facilitate introducing the catheter over the guide member 

assembly 100. Alternatively, the working catheter WC (or 
dilator) may be pre-loaded on a proximal length of the 
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guide member assembly 100 while the assembly is 
introduced and stiffened. The working catheter WC could 
then be moved forward after the distal end of the guide 
member assembly 100 is in place. 

Although the foregoing invention has been 
described in detail for purposes of clarity of 
understanding, it will be obvious that certain 
modifications may be practiced within the scope of the 
app end ed c 1 a ims • 
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WHAT IS CIATMEP IS : 

1. An apparatus for forming a percutaneous 
penetration into a body cavity, said apparatus 

5 comprising: 

an elongate guide member having a proximal end, 
a distal end, means near the distal end for anchoring the 
guide member against a surface of the body cavity near 
the penetration; and 
10 , an elongate dilation member including a tapered 

distal tip and means for following the guide member into 
the body cavity. 



2. An apparatus as in claim 1, wherein the 
15 guide member is rigid, 

3. An apparatus as in claim 1, wherein the 
guide member is flexible. 

2o 4. An apparatus as in claim 1, wherein the 

means for anchoring includes a deflectable element having 
a retracted position substantially within the elongate 
guide member and an radially projecting position, whereby 
the guide member may be percutaneously introduced with 

25 the deflectable element in its retracted position and 

anchored against the body cavity surface with the 
deflectable element in its radially projecting position. 

5 . An apparatus as in claim 4 , wherein the 
3 0 deflectable element is a spring or is spring-mounted so 

that it assumes its radially projecting configuration 
when unconstrained, said apparatus further comprising 
means for constraining the deflectable element in its 
retracted position. 

35 

6. An apparatus as in claim 5, wherein the 
elongate guide member includes an axial lumen wherein the 
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deflectable element is mounted and wherein the means for 
constraining the deflectable element comprises a stylet 
which is slidably received in the lumen and which engages 
the deflectable element to urge said element into its 
retracted position. 

7. An apparatus as in claim 1, comprising at 
least two elongate dilation members having different 
sizes so that the dilation members may be successively 
introduced over the guide member to incrementally enlarge 
the percutaneous penetration. 

8. An apparatus as in claim 4, wherein the 
means for following is an axial lumen having an axial 
slot for accommodating the deflectable element. 



9. An apparatus comprising: 

a tubular guide member having a proximal end, a 
distal end, and an axial lumen therethrough; 

a stylet which is slidably received in the 
axial lumen of the guide member; 

a deflectable element near the distal end of 
the guide member, wherein said deflectable element 
assumes a retracted configuration when the stylet is in 
25 place and assumes a radially projecting configuration 

when the stylet is removed; and 

an elongate dilation member having means for 
passing over the guide member and clearing the 
deflectable element when said element is in its 
30 projecting configuration. 

10. An apparatus as in claim 9, wherein the 
stylet is sharpened at one end and is sufficiently long 
so that said sharpened end will extend beyond the distal 
35 end of the cylindrical guide member when the stylet is in 

place within the central lumen, whereby the sharpened end 
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of the stylet: facilitates percutaneous penetration into a 
body cavity • 

11. An apparatus as in claim 9, wherein the 
5 deflectable element is a spring-mounted finger that is 

retained in an axial orientation when the stylet is in 
place and assumes a radially projecting configuration 
when the stylet is removed. 

10 12. An apparatus as in claim 11, wherein the 

tubular guide member has an axially elongate aperture 
near its distal end and the spring-mounted finger is 
disposed on the inner lumen wall opposite the aperture so 
that the finger will project radially outward through the 

15 aperture when the stylet is removed. 

13. An apparatus as in claim 10, wherein the 
means for passing the elongate dilator over the guide 
member includes an axial lumen and slot which slidably 

20 receives the guide member while allowing clearance for 

the deflectable element in its laterally projecting 
configuration. 

14. An apparatus as in claim 10, including at 
25 least one additional elongate dilation member having a 

larger cross-sectional area than the first dilator. 

15. An apparatus comprising: 

a tubular guide member having a proximal end, a 
3 0 distal end, and an axial lumen therethrough; and 

an anchor wire slidably received in the lumen 
of the tubular guide member, said anchor wire having a 
spring tip which projects laterally from the guide member 
when the wire is moved to a preselected axial position 
3 5 within the guide member. 
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16. An apparatus as in claim 15, wherein the 
guide member has an aperture in its side wall, wherein 
the spring tip passes through the aperture where the 
anchor wire is in its preselected axial position. 

5 

17. An apparatus as in claim 16, wherein the 
spring tip is constrained within the guide member in a 
doubled-back configuration and is released by drawing the 
anchor wire proximally within the guide member. 

18. An apparatus as in claim 15, wherein the 
distal end of the guide member terminates in a sharpened 
tip. 

19. An apparatus as in claim 15, wherein the 
spring tip is constrained within the guide member in an 
elongated configuration and is released through a distal 
port on the guide member by extending the anchor wire in 
the distal direction, whereby the spring tip folds back 
upon the anchor wire to project laterally. 
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20. A method for forming a percutaneous 
penetration into a body cavity, said method comprising: 
introducing an elongate guide member into the 
25 body cavity through a penetration; 

applying tension to the guide member; 
advancing a dilation member over the guide 
member, wherein the tension applied to the guide member 
inhibits buckling and misalignment of the guide member. 
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21. A method as in claim 20, wherein tension 
is applied by anchoring the distal end of the guide 
member and pulling outwardly on the proximal end. 

22. A method as in claim 20, wherein tension 
is applied by passing a stiffening member through or over 
the guide member. 
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23. A method as in claim 20 , wherein tension 
is applied by internal pressurization of the guide 
member . 

5 

24. A method for forming a percutaneous 
penetration into a body cavity, said method comprising: 

introducing an elongate guide member into the 
body cavity through a penetration; 
10 positioning the guide member so that an anchor 

near its distal end is drawn against a surface of the 
body cavity near the penetration; and 

introducing a dilation member over a path 
defined by the guide member, whereby the diameter of the 
15 penetration may be increased. 

25. A method as in claim 24, wherein the 
elongate guide member is introduced with the anchor in a 
retracted configuration and is positioned by extending 

20 the anchor and thereafter drawing the extended anchor 

against the body cavity surface. 

26. A method as" in claim 25, wherein the "guide 
member is positioned by pulling outward so that the 

25 anchor engages the body cavity surface. 

27. A method as in claim 24, wherein the 
dilation member is introduced directly over the guide 
member. 



30 



28. A method as in claim 24, wherein the 
dilation member is introduced over a separate track 
element which is secured to the guide member. 



35 



29. A method as in claim 24, wherein the guide 
member is introduced over a guide wire. 
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30. A method as in claim 24, wherein at least 
a second dilation member having an increased diameter 
relative to the first dilation member is introduced over 
the path defined by the guide member. 

5 

31. A method for introducing a catheter to a 
hollow body organ, said method comprising 

introducing an elongate guide member through a 
passage to the interior of the hollow body organ; 
10 tensioning the guide member to increase the 

bending stiffness thereof; and 

passing the catheter over the guide member 
while maintaining the tension. 
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32. A method as in claim 31, further 
comprising passing at least one additional catheter 
having a larger cross-sectional size over the guide 
member while maintaining the tension, whereby the size of 
the passage may be dilated. 

33. A method as in claim 31, wherein the guide 
member is tensioned by inserting a wire core through an 
axial lumen of the guide member and engaging a distal end 
of the core against a distal end of the guide member. 

34. A method as in claim 33, further 
comprising withdrawing the catheter from the guide member 
while maintaining the guide member under tension and 
thereafter introducing a second catheter having a larger 
cross-sectional area over the guide member while 
maintaining the guide member under tension, whereby the 
size of the passage may be increased. 



35 



35. A method as in claim 31, wherein the 
hollow body organ is the gallbladder and the passage 
includes the cystic duct and the common bile duct. 



WO 92/08513 



1 /6 



PCT/US91/08435 




SUBSTITUTE SHEET 



WO 92/08513 



2/6 



PCT/US91/08435 




«.,oeTlTUTE SHEET 



WO 92/08513 



3 /6 



PCT/US91/08435 




F/a 6. 





WO 92/08513 



.4 /6 



PCT/US91/08435 




FIG. 10. FIG. II. 




FIG. 12. 



SUBSTITUTE SHEET 



WO 92/08513 



5/6 



PCI7US91/08435 




FIG. 15. 



SUBSTITUTE SHEET 



WO 92/08513 



6 /6 



PCT/US91/08435 




F/G. /8. 

^.-ri-ri ITP SHEET 



INTERNATIONAL SEARCH REPORT 

tnttrnauonal Application No. PCT/US91/08435 



T CLASSW CATIOH Of SUUtCT WTTgW (it «»»'»' cnt«.f.c»(.on tymooH lOBlY. .nflietl* 111) « 
4ccST .„ 5 10 ,n..r n «.onai Pitim CI»...ne»t.on (IPC) _o«_»_ooi» N...o«« , OW.eit.on and IPC 



U.S. 604/264 



IPC(5) A61M 29/00 



Minimum OocJ'-»' , t|tio« 5*«rcntd 7 



C allocation Symooff 



US. 



604/164-166,158-160, 264,174,175,104-106 
606/198 128/657,772 



Oocumantat.on Saarcrtd o:n«r man M.n.mum Oocumantat.on 
to ma Citeot tra? »uen Ooeum.nti ar. meiudtd .n tna f.aldi Saarcnaa 



OOCUMtHTS CONSIOtWEO TO « fULIVAMT • 



; a ., a n at Document. " win ma.cat.on. «nere iQQfoenm. o' 'tiavant oataagaa * 



US A, 4,043,346 (M0BLEY EI. AL. ) 23 AUGUST 1977 
See Fig. 2: guide member (18), anchor (26), dilation 
(member (40) and body cavity(50). 

!US, A, 4,757,827 (BUCHBINDER) 19 JULY 1988 
iSee stiffening member (3) comprising rigid wire, 
; providing tension to the steerable guide member ♦ 

p :US, A, 4,994,027 (FARRELL) 19 FEBRUARY 1991 

'See Figure 2A: teaches successive dilation members 
;of varying diameter. 



A 
A 
A 



US, A, 4,932,959 (HORZEWSKI) 
See entire document. 
US, A, 4,649,916 (FRMBERGER) 
See entire document. 

US, A, 4,798,593 (IWATSCHENKO) 
See entire document. 



12 JULY 1990. 
17 MARCH 1987. 
17 JANUARY 1989 



US, A, 4,844,092 (RYDELL ET. 
See entire document. 

US, A, 4,654,028 (SUMA) 31 MARCH 
See entire docement. 

Soacial caiagonaa ot citad doeumanta: 

document dtf.n.ng th« ganaral atata ot tha art **** <• "ot 
conaidarao to oa of oamcuiar raiavanca 
•ari.ar documani out DuOi>»n«d on or attar tha .ntarnauonai 
filing d«t» 

documant wh.en may throw dOuDtt on 0 f J o f^. c ' a, ? n < !! n o ^ 
"Ten >s ctad to aataolian tna ou&ucat.on data ot anotnaf 
citation or omar aoaoai raaaon (at aoacifiadJ 
"O** documam ratamng to an oral diaeloaura. uaa. aihtomon or 
otnar mtim 

"9" documant ouonahad onor to ma mtarnationai filing data out 
iatat man tna ononty data ctaimao 



AL.) 4 JULY 1989 



1987 



1-5, 8, 15 
18,20,21,24-27 
31 and 35. 

20,23 and 33 



6,7,9-11,13-15 
17-19, 29,30, 
32, and 34. 

all 
all 
all 
all 
all 



•E- 

"U" 



• rtwantion 

.nvowa an tnvantiva ttao 

ESSE ASKS? «SS33*2S£ 

n tna art. 

docurwt mafnoar ot tha Mmt oatant tamily 



IV. CIdTiriCATION 



Data o* ma Actual Comeiation ot tna Mtarnationai $**rcr\ 



Data ot Mailing ot tma int#frt«uon«l Saafcn fUoort 

IS PER 1992 



21 JANUARY 1992 

International Saarcmng Autnorny 



Form •CT/ttAfclO (« 



Ml 47) 



PCI/US91/08435 



niMTMiH INFORMATION eONTINUlO >WOW THt IICOWO »MltT 



A 


US, A, 4,737,141 (SPITZ) 12 APRIL 1988 


all 




See entire document . 





/ □ OMIU VATlOWl WHIM CtWTAIN CLAIMS WIHg FPU WO UWSUWCHAIU' 

Ti„t incarnations! saarcn report has not been estaotitnea m resoact ot eenain ciatm* under Article 17(2) (a) tor tht laiiowmg reasons 
i Q Claim numoir* because tnay relate to su&ieet mittir u not required to Da aaarcntd by this Authority, namely: 



2 □ Claim numotrs . oacauit they relate te oarta o« me international aooiication that 00 not comoiy *"tn tne Drescnoed reou.re- 

ments to sucn an emtent tftat no meaningful international eaaren can o« cimio out specifically: 



3.Q Qatfn mjrnoexa^ 



I noi drafted i 



iwff mo second and Tarrs sentences of 



PCTRute>6.«W. 



Vi.n QUI 



Th.» tntemationaJ aWe*ehtnQ Aulnoftt* *©und muttJpla m»e«mona m tms .mernational application at tollows: 



1 □ A. all reomred add.nonal search fee. waro timely paid by the aoo.icant. th., .ntemat.onet aaarcn report eoyara all s.arcn.oie c.a.m, 

of tna tntarnational application. 

2 □ on.y soma ot tha raou.rad add.i.onal aaarcn teas .ere t,mei, oa.d by in. aooHeam. tme .mecnat.onal aaarcn raoort covers onw 

thoaa claims ot tne international application tor wh.cn teee ««*e oaid, specifically claims: 



3 □ No raouirad addition., search fa. wot timaly oa.d by tna epp.,canr Consequent*, th.s .national search raoort .. resisted to 
tna .n»emion first mentioned m tna elaims: it is cowed oy ciaim n«m8«n: 



*□ As.,.s.arc«.oiac...m.couiooas..rcnad W .tnout afton .usMy.ng .n aoo.t-on.i laa. th. mtamet.onal Searcnmg Aothonty o.d -st 

*»<te oaymani ot any additional laa. 
ft* mar* o« Protest 

r " 1 '-a aaoaionai aaarcn tees were accomoamad by aoohcani's orotast. 

3 **° a'otaat accomoamad tna payment ot additional aaarcn laas. 



K«CT4aVb9iOcaaai 



...Jii...Jil- 



This Page Blank (uspto) 



